The objective of the article is to determine the impact of information infrastructure on the functional indicators of university libraries. In the studies, the results of which were presented in the article, there was made a comparison between a group of 32 information infrastructure indicators with all functional indicators and the occurrence of convergence or divergence between them was examined. The aspects of library quality assessment were indicated and described, as well as the most important national and international standards regarding functional indicators. Next, the own research methodology was presented in details, comparative analysis and method of distance and pattern analysis were used as well as the results of the preliminary analysis carried out. In connection with the use of the original research method, the article provides a new perspective on research into the impact of information infrastructure on the functionality of university libraries. Preliminary studies have shown that technical and economics universities are better equipped with information infrastructure than those with a humanistic profile.
Introduction
There is a great need to improve the management of information infrastructure in modern university academic libraries. In view of the overall increase in the importance of science in public life, information infrastructure is becoming increasingly important, which in the 21 st century is one of the most important resources held by universities. An organizational library that is particularly responsible for the management of information resources is the scientific library. Due to very formalized and, therefore, unpredictable nature of public HEIs, their scientific libraries, as compared to non-public HEIs, are slowly adapting to the changes in methods, concepts and modern solutions used in information management.
It is extremely important for the information technology to improve the functioning of the scientific library while minimizing the costs of using information technology (Grabowska, 2012) . It is important to use large data, the so-called big data, in information management processes in university libraries. The information management sphere is constantly changing, strategies change, new problems and challenges emerge. The cause of change is the dynamic development of information and communication technologies, and, consequently, the global increase in data production. This forces librarians, info brokers and information management specialists to design new solutions for information gathering and processing (Wójcik, 2016) . The term "big data" is used to denote large, disorderly and dynamically changing data sets. The specifics of large data are often described in 3V or 4V models. The Volume, Velocity, Variety 3V model was developed in 2001 by Partner Analyst to show the main characteristics of big data -their size, diversity and variability. In newer interpretations, such as the 4V model, there is another important feature added -Value, and Veracity, which is the credibility of raw data (Wójcik, 2016) . The issue of using large data was a subject that was frequently and widely discussed in many fields, including: computer science, management, economics, marketing, medicine, banking or architecture. It is difficult to find works devoted to the use of large data in libraries and publications dealing with the consequences of big data for information management processes written from the perspective of bibliology and informatics. This is big data that is a huge potential for libraries. An example may be the project implemented by the British Library in consultation with University College London. The purpose of this project is to use Microsoft Azure software to streamline the flow of information in the humanities. The result is a platform to facilitate access to the distributed digital resources of the British Library. A similar initiative is being implemented by the Library of Congress. In this project big data processing is going to help in developing and sharing data from social networking sites (Wójcik, 2016) .
The study presents the results of the analysis being part of a wider impact of information infrastructure on the functionality of university libraries research. It is assumed that the solutions for managing the information infrastructure in university libraries should be improved. Such attempts have already been made before, however, to a small extent. The authors examined the impact of the information infrastructure on a selected group of functional indicators.
The article consists of six chapters. In the first chapter, the choice of the topic of the study was justified, the purpose of the work and the concept of information infrastructure were discussed. The second chapter reviews literature on the analyzed topic, identifies and describes aspects of library quality assessment, and also presents the most important national and international standards regarding functional indicators. The next chapter presents the methodology of own research in detail. In the further part of the work, the results of the research were presented, which consisted of two stages. The fifth chapter is a discussion, and the final chapter presents the conclusions from the work. Due to the use of the original research method, the article provides a new perspective on the impact of information infrastructure on the functionality of university libraries research.
Literature review
The level of the functioning of the library infrastructure is being measured by a number of institutions worldwide, including the Webbmedia Group, which has published a compilation of modern methods for measuring the activity of academic libraries in Key Performance Indicator Toolkit. New Methods for Measuring a Library's Community Impact (2012). The paper by Abu Eid and Jirjees (2015) is also an interesting publication on the use of key indicators in the UAE. University libraries also conducted some studies, for example, the Leicester University Library made it on key performance indicators for key science libraries in the UK in 2016 (Key Performance Indicators 2016). Attempts to improve information infrastructure management solutions in the modern university library were also addressed, to a small extent, by Polish scientists. In this regard, Tomaszewski and Polarczyk (2017) presented one of the solutions which is the said learning library. In one of the articles entitled "The learning library" they presented the concept of learning organization (OUS), and discussed its essence and assumptions. In their work they attempted to answer the question whether libraries for higher education institutions would remain merely a theoretical model or a practical solution to today's problems. Orzechowski (2007) , discusses the importance of information technologies in modern enterprises and organizations. These considerations can be transferred to universities. As already mentioned, modern libraries without IT cannot function. Wójcik (2016) highlighted the importance of using large data in information management processes in college libraries. As she noted, the processing of large data is a phenomenon that can significantly affect not only the way information is managed, but also the management of the information infrastructure of academic libraries. In the literature we can also find numerous works on the knowledge society. It is clear that modern libraries of higher education should actively contribute to the knowledge society. Chmielecka (2004) and Cisek (2017) rightly pointed out that access to information, more specifically, the ability to open up access to it, builds new social stratification. The concept of information infrastructure has become popular with the widespread of the US, European Union, Organization for Economic Co-operation and Development (G-7), and G-7 programming documents devoted to various aspects of the ongoing civilizational changes related to the growing role of information society (Cisek, 2017) . The impact of information technology on information infrastructure is undoubted. This is confirmed by numerous studies conducted by some authors, for example: Masrek and Jusoff (2009) , who demonstrated this by exemplifying the intricacies of intranets, or Broadbent et al. (1999) who pointed to the key importance of IT for business process design. 
Information society is a society that utilizes a well-developed information and communication base in various spheres of social activity. Mass communication is important in the information society, as information is the backbone of this society, and the emergence of new means of communication extends the opportunities in this field. In the information society, information and the resulting knowledge and technology are the primary manufacturing factor, the labor force consists mostly of information workers, most of the gross national income is generated within the broadly understood information sector [1] . Apart from the undoubted advantages of the information society, there are also many shortcomings, which are broadly discussed by Lubacz (2017) . He also points out the significant threat that institutional and regulatory issues will be the main obstacle to the development of a homogeneous, global information infrastructure (Lubacz, 2017) .
Another important concept is the quality of service provided by the scientific library, which depends on the key performance indicators. The level of organization manifests itself in many dimensions, varying from one point of view. The library can be seen from the perspective of: users (current and potential), organizers and funding institutions, decision makers, library employees, library directors, and the public (Derfert-Wolf, 2017). Poll (2009) lists three aspects of library quality assessment:
• Functionality indicators: measure the efficiency and capability of library services; generate quantitative data and may be considered objective.
• User surveys: measure perception of quality; they generate qualitative data, but they are rather subjective.
• Evaluation of results: evaluates the value of the library and its benefits to individual users and society (Poll, 2009 ).
In the world and in Poland, we are increasingly aware of the high quality of library services and efforts to increase the effectiveness of library facilities. Management approaches include quality management approaches, including quality assurance (the library seeks to achieve ISO 9000 series certification) and TQM. It is, therefore, very important to develop and apply consistent, uniform and comparable performance indicators, i.e. measures (how to test and calculate) of the performance of libraries. Since 1998, ISO 11620: Information and Documentation -Library Performance Indicators, which defines these indices, is independent of the type of library (Derfert-Wolf, 2017) .
In its latest edition of 2008, set up by the Polish Committee for Standardization in 2012, apart from the detailed description of the indicators, there are discussed the scope of the standard, the use of indicators, the rules of their selection for research and, the limits of application. It is emphasized that the main purpose of using library performance indicators is to self-assess the library, which may include comparing the library's performance over the years. The underlying goal may be the comparison between libraries. It should be borne in mind, however, that the quality and efficiency of library services as well as the efficiency of resource use (including financial resources) are assessed against its mission, objectives and tasks. This applies both to self-assessments as well as to comparative research. It is also important to note that the list of functional indicators in the standard is not a mandatory set, but a proposition of measurands that can be used in different conditions of the library's operations (Statystyka biblioteczna i..., 2017) .
The current second edition of ISO 11620 combines performance indicators for both electronic and traditional library and resource services. The standard concerns Performance indicators are presented in ISO 11620 in accordance with the Balanced Scorecard concept, which assesses the functionality of a company in four areas: internal processes, customer, finance, and development. The solution was also implemented in libraries, used in national projects, e.g. German BIX, and the most common in IFLA recommendations. In the AFBN project in 2015, from which data were used in the analysis, a total of 58 public university libraries participated, including:
Research methodology
• arts universities (2 out of 19), • universities of economics (3 out of 5 people have applied), • medical universities (10 out of 11 were registered), • agricultural universities (1 out of 5 people has applied), • universities with a technical profile, including maritime and military (21of 27 active), • universities, including pedagogical academies (19 out of 25 were registered), • physical education universities (2 out of 6 active) [2] .
Studies in non-public schools also took part in the study (5 out of 289), however, due to their small share, they were not included in the analysis. Percentage of public and non-public libraries' research (compared to 63): non-public -8% and public -92% of all libraries surveyed [2] .
Functional indicators (in total of 106) were divided into the following groups: general indicators (15) 2) student: number of full-time students + number of full-time and post-graduate students + number of university employees, 3) student of full-time studies [2] . It is worth mentioning that the research carried out under the AFBN project may not be entirely reliable due to the fact that only some scientific libraries participated in the project.
In the first phase of analysis, based on data from the AFBN project, there was conducted a comparative analysis of the absolute values of selected indicators in 2015 in the different types of university libraries (Table 1) , resulting in statistical conclusions about the functionalities of scientific libraries in 6 types of universities -universities, technical colleges, medical universities, economic universities, art colleges and physical education institutions.
The list of selected indicators used in Table 1 In the second stage of the analysis, the next table containing 106 indicators of the functionalities of public higher education (median) libraries in different types of libraries was constructed, depending on the type of institution. Subsequently, the data in Table 2 were transferred to Table 3 where the absolute values were converted at their distance from the standard set as the mean of all types of public HEIs for the individual indicators, assuming a median mean of 100 (see Table 3 ). At the same time, out of all the indicators included in Table 3 , 32 indicators of information infrastructure were singled out and separated from other functional indicators. A separate set of indicators was compared against all functional indicators by examining the occurrence of convergence or divergence between them, so that it was possible to determine the impact or lack of influence of the information infrastructure on the key performance indicators of the analyzed types of academic libraries.
Research findings/results

Research results of the first stage of the analysis
As a result of the implementation of the first stage of the analysis of selected functional indicators (medians), economic universities have as many as 10 highest values of the median, in terms of the lowest values, there are only 3. In the list of the lowest ranked universities of physical education, they have only two highest median values, and as few as 11 median values (see Table 1 ).
As for the universities of economics, the highest-performing values can be found in: library budget as a percentage of college budget, number of printed books per user, number of user fees per user, library visit per user, non-electronic resource usage (turnover), number of downloaded documents from licensed electronic journals and full-text databases per user, completed interlibrary loan orders as a percentage of placed orders, number of hours of participation in vocational training per library employee, number of books printed in free access as a percentage of the total number of books in collections, number of hours (week) in which library services are available. The highest ratios are included in the use of such services as borrowing, information services, training. In turn, the lowest values were for the following indicators: the cost of harvesting, the number of library staff publications per employee of the core activity, and the increase of the collections (books). These lowest values relate to indicators from the financial, employee and collections groups.
In the case of physical education universities, the lowest values appeared in the following ratios: user-generated library expenditures, the number of non-electronic library collections per user, the number of purchased printed books per user, the ratio of expenditure on collection and handling of collections to staff costs, number of downloads from licensed electronic journals and full-text databases per user, number 
Research results of the second stage of the analysis
Subsequently, the data of Table 1 were transferred to Table 2 where the absolute values were converted at their distance from the standard set as the mean of all types of public HEIs for the individual indicators, assuming a median mean of 100 (see Table 2 ). At the same time, out of all the indicators included in Table 2 
Discussion
As a result of the analysis carried out in the second stage it was shown that in the case of university libraries, art schools and physical education schools there is a convergence between total library functional indicators and libraries' information infrastructure indicators, which means that the impact of information infrastructure on their functioning is significant. It should be noted that the greatest impact of information infrastructure was on art schools. As far as technical, medical and economic universities are concerned, there is a divergence between total library functional indicators and library information infrastructure indicators, which means that the impact of information infrastructure on their functioning is less significant. The biggest discrepancies can be observed at economic universities. However, in each of the analyzed cases, a difference of no more than 32 and no less than 4% can be observed.
Conclusions
The results of the research proved to be a big surprise as the technical and economic universities seem to be better equipped with information infrastructure than the humanities. So the question arises: do the scientific libraries of Polish public high schools with strict profiles not manage the information infrastructure properly, or are the academic libraries of the humanities academies doing better? And how do these conclusions relate to the results of research conducted in academic libraries of foreign universities? These questions open the field for further research and discussion, especially in the context of the development of management methods as far as this important resource in modern scientific libraries is concerned, and in the context of Polish universities' aspirations to be ranked among the best.
